Background: Depression is common among elderly in developed countries and it is more pronounced in institutional settings. In Pakistan there is a lack of empirical data on depression among this segment of the population particularly with reference to their living arrangements. The objectives of the present study are to report the magnitude of depression among elderly having two different residential arrangements and to examine the association of depression and its established demographic factors.
Background
Depression is a common mental health concern in the older population [1] . By year 2020 depression will be the single leading cause of Disability Adjusted Life Years in the developing countries [2] . The prevalence of depression is 22.9 percent among Pakistani elderly as assessed by GDS (15 items) which indicates that every fifth elderly person over the age of 65 is suffering from depression [3] . However there is little research on this population particularly with reference to the roles of established risk factors like increased age, low socioeconomic status [4] , gender [5] , low education level, marital status [6] , cognitive decline and social support [5] .
Social support is seen as one of the determinants of health in the general population [5] . Lack of instrumental support has been associated with depression among older people, especially among those with higher levels of functional disability [7] . Asian and Pakistani families are considered traditionally as patriarchal, collectivist joint families harbouring three or more generations providing stable resilient and enduring support system. Any change in the structure would be likely to influence the harmony and support available in the original familial setup [8] .
However, recent societal changes have not only affected their revered status in the family but also their position as the decision makers [9] . Due to the massive increase in urbanization rates in Asia its traditional multigenerational family system is being replaced by nuclear families, Pakistan is no different [10] . This decline in extended family system is also evident in Pakistan [8] . Consequently the personal space, autonomy and privacy replaces the constructs of empathy, reciprocity, and belongingness which in turn reduces the availability of support at home [11] .
Like in most developing countries there is very little formal support available for older adults in Pakistan. Specialized geriatric care is almost unavailable. Care homes (CH) in larger cities are generally private or volunteer based providing services to vulnerable elderly. There is no published information about the quality of care and wellbeing of the elderly residing in such facilities [9] . Most of the Western studies indicate that those who reside in formal care units like CHs are more likely to have depression as compared to elderly residing in private homes [12] [13] [14] [15] [16] . Research indicates changes in living arrangements of elderly affect the structure of available support for them which in turn may influence selfrated mental health, physical health, and perceived social support [17] . It has also been reported that the increased social support suppresses the association of physical health decline and depression in older adults [18] . Although evidence for health problems and health care issues for the elderly is mounting over time, the role of social factors is rarely accounted for in geriatric health care research [19] .
There is minimal investigation on depression among elderly and its relation with home versus institutionalized care in Pakistan. Keeping in mind the changing socio-demographic trends and paucity of evidence on depression among older Pakistani adults, this study aims to estimate and compare the prevalence of depression in relation to perceptions of support and other risk/protective factors among elderly residing in the community versus those residing in CHs. It is hypothesized that (1) prevalence of depression will be higher among elderly residing in institutions as compared to those residing at home, (2) perception of social support will be high among elderly residing in community as compared to those who reside in institutions, (3) after adjusting individually for age, gender, marital status and education, institutional residence (CH compared to family home) will be associated with increased likelihood of being depressed among the elderly.
Method

Study area
The data for the present study were collected from Rawalpindi district of Pakistan. Pakistan is a developing South Asian country and it is the sixth most populous country in the world [20] . The elderly population (60+ years) in this country was 6.1 percent in 2009 and is estimated to increase to 14.9 percent by 2050 [21] . This increase in number of elderly people in Pakistan in the absence of adequate medical and social care facilities warrants need assessment for appropriate measures to be taken [9] .
Participants
Study participants were recruited from CH and from the community. A total of 108 participants (57 males and 51 females) were selected from a residential colony in Rawalpindi city. Three CHs were approached, two were privately owned and one was managed by the Government. All participants who were present at the time of data collection and were able to take part in the research were interviewed with the exception of three male participants from the Government managed CH (Table 1) . They were not willing to participate because they felt it was a futile effort and they seemed belligerent. It was therefore not deemed appropriate for the young female research assistants to pursue the elderly after the first attempt.
The inclusion criteria was 60 or above years of age, willingness to take part in the study and ability to speak and understand Urdu. Those individuals who had severe physical health issues were excluded from the study.
Data collection instruments
The protocol consisted of a demographic information sheet. The protocol also included Geriatric Depression scale (GDS) [22] , The Centre for Epidemiologic Studies Depression Scale (CES-D) [23] , Social support List of Interaction (SSLI-12) [24] , and Mini Mental State Examination (MMSE) [25] . These instruments are briefly described as follows:
Demographic questionnaire
A short demographic questionnaire was developed to determine the demographic characteristics of the sample. 
Geriatric Depression Scale (GDS)
This scale is one of the most widely used scales for assessing depressed mood among elderly [26] . It is composed of 30 self-rating items with a yes/no response option. Score of 0-10 indicates no depression, [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] indicates mild depression and 21-30 indicates severe depression [27] . This scale can be administered to healthy, medically ill and mild to moderate cognitively impaired elderly [28] . It has demonstrated 92 percent sensitivity and 89 percent specificity. Its psychometric properties have been found to be consistently good in clinical as well as research settings [29] . GDS-30 [30] and its shorter version GDS-15 [31] have been previously used successfully with Pakistani elderly population. Present study used the 30 item version of the scale.
The Centre for Epidemiologic Studies Depression Scale (CES-D)
This is a 20 item self-report scale to measure the levels of depressive symptoms based on the past week. The respondents are asked to rate the frequency of their symptoms on a scale of 0 (less than a day), 1 (1-2 days), 2 (3-4 days) and 3 (5-7 days) [32] . A cut-off value of 16 and above is used to report depressive symptoms [23] . CES-D has also been used in the Pakistani population [33] .
Social Support List of Interaction (SSLI-12)
It measures the extent of social support from the primary social network as perceived by the elderly. It is a shorter version of social support list of interaction (34 items) developed by Van Sonderen [34] . It consists of 12 items, with likert scale scoring from 1 (seldom or never) to 4 (very often). It has three subscales that are; everyday support (emotional support), support in problems (practical support) and esteem support (support related to self-esteem) [24] . For the present study the first two subscales were used. Items 1, 2, 3 and 6 measure the everyday support, items 4, 7, 8 and 9 measure support in problem situations and items 5, 10, 11 and 12 measure esteem support. In the present study, it was used as a continuous measure. The higher scores on SSLI-12 and its subscales suggest high level of perceived social support from the primary social network.
Mini Mental State Examination (MMSE)
This scale is composed of 11 questions and tasks, and it is one of the most widely used tests to screen cognitive impairment and to assess its severity [35] . Maximum score is 30, a score from 0-9 is indicative of severe cognitive impairment, score of 10-19 indicating moderate cognitive impairment, 20-25 indicating mild and [26] [27] [28] [29] [30] suggests no impairment. It has been used in various studies and has shown excellent psychometric properties in both clinical and research settings [36] .
Data collection procedure
All study participants were interviewed by two graduate researchers. Average time for one interview was 32.5 minutes. The two data collectors were trained for one day on how to conduct the interview by the lead author (FQ) of this paper.
Ethical consideration
The ethical approval for the research was obtained from Fatima Jinnah Women University, Rawalpindi. Official permission was also sought from concerned authorities at the CHs. Participants were informed about the objective of the study. A written consent was obtained from participants of CHs and verbal consent was sought from the community participants.
Data management and analysis
Data was computerized, cleaned and analysed using Statistical Package for Social Sciences version 13.0. Categorical variables were described using frequencies and continuous variables through means and standard deviations. The two measures of depression were used to evaluate the magnitude of depression and to assess the effect of hypothesized factors on the odds of being depressed. In logistic regression model the main exposure of interest was residential arrangement of elderly in which living within the community was considered as the reference category and living in the CH was considered as the category of interest. In the first step the effect of each of the target risk factors (residential arrangement, age, sex, current marital status, death of spouse, educational status, emotional support, practical support and MMSE score) was evaluated without adjusting for any other risk factor. In the second step the effect of residential arrangement was investigated after adjusting for each of the hypothesized risk factors (one risk factor at a time) and only the effect of residential arrangement was reported. Odds ratio and corresponding 95 percent confidence interval was reported as the measure of the strength of association of the target risk factor and the likelihood of depression.
Findings are reported as being statistically significant provided the p-value is less than 5 percent or the confidence interval around odds ratio does not include 1.
Findings
Background characteristics of 141 study participants are summarized in Table 2 . Their age ranges from 60-95 years with the mean age of 67.5 (SD = 6.94) years. There was no statistically significant difference in the mean age between those who were residing in the community (M = 67.2, SD = 6.51) and in old peoples home (M = 68.30, SD = 8.26) (p-value = 0.4396). Of the community sample 77.8 percent owned a home whereas only 4 of the 33 participants from the CHs sample were residing in their own home before getting institutionalized. Of the total study participants 41.8 percent (59/141) were widower/widow/separated (32.4 percent among community sample and 72.7 percent among CH sample). 54 (62.8%) men versus 28 (50.9%) women were married. However, 40 percent (N = 22) female elderly were widows as compared to 24.4 percent (N = 21) male elderly participants. Overall 75 percent of the community sample was unemployed. All the CH participants were unemployed, however, 58.6 percent reported pension as some source of income, 29.8 percent had a monthly income of less than 15000 Rs, and 23.4 percent were entirely dependent on their children for all financial matters. From the community sample 67.6 percent were living in joint family system and from the CH sample 51 percent were previously living in joint family system. Only 10.6 percent (5.6 percent community sample and 27.3 percent institutionalized) did not have children, 39.7 percent of the total study participants had 1-2 married children. Majority of the institutionalized participants reported that their children did not visit them at all.
The median (range) of GDS score was 19 (range 7 to 26) for the depressed group and 6 (range 0 to 10) for the non-depressed group. Similarly, the median (range) of CESD scores for the depressed group was 25 (range 16 to 57) and 10 (range 1 to 15) for the non-depressed group.
MMSE median score was 27 (range 12 to 30) for study participants residing within the community and 23 (range 9 to 30) for study participants residing in CHs.
In this sample a large proportion of depressed elderly reported decreased social support.
Among depressed elderly as assessed by CESD, 78.3 percent reported low emotional support and 69.6 percent reported low practical support. However, on GDS 81.5 percent and 72.2 percent of those where depressed elderly reported low emotional and practical support respectively. (See Table 3 ).
The overall prevalence of depression in the current study based on CESD scores is 48.9 percent (n = 69/141) and 38.3 percent (n = 54/141) as assessed by GDS. The crude effects and partially adjusted effects of prespecified risk factors including residential arrangement on the likelihood of depression among the elderly is summarized in Table 4 as measured by GDS and in Table 5 as measured by CESD. Depression was more frequent if the study participants were from the CH, if they were females, and if they did not have formal education. Before adjusting for other potential risk factors an increase in the odds of being depressed was significantly associated with CHs, female sex, currently being 
Discussion
The present study compared frequency of depression and its correlates among Pakistani elderly aged 60 years and above residing either in the community or in CH.
To the best of our knowledge this comparison has not been examined in this population before. *OR cross bonds to the effect of residence (CH versus community) after adjusting only for the corresponding background characteristic; SD = Standard deviation Information of one respondent from CH is missing "age in years".
In our study the prevalence of depression in the community elderly was 31.5 percent and 42.6 percent based on GDS and CES-D scores respectively. Our community prevalence rates are consistent with one of the previous cross-sectional studies carried out in Karachi in which the prevalence using the shorter version of GDS was (40 percent) [37] . Within the region, community prevalence for depression in an Indian study was reported to range from 11.6 percent to 31.1 percent [38] . However, our rates are considerably higher than 22.9 percent reported by Ganatra and colleagues [3] . In the present study, GDS and CESD scores for CH participants (60.6 percent and 69.7 percent respectively) are disproportionately higher compared to studies carried out in other parts of the world [5, 39] . A review based on 122 studies in the West reported the prevalence of major depression between the range of 0.9 percent to 9.4 percent in private households and from 14 percent to 42 percent in institutional settings [5] . Whereas a UK based study on residents in CHs found 40 percent prevalence [39] . The prevalence rates have varied in different studies and the disparity has been ascribed to the clinical criteria used to measure depression, the cultural settings and the population diversity [40] .
There is robust evidence indicating higher rates of depression in CHs compared to the community [13] [14] [15] [16] . Au contraire, studies have also indicated that residents of CHs are less depressed compared to those residing in their own homes [41] . Among the consistent correlates is CH resident's perception of support, companionship, and safe environment [41] .
Although the overall results of the study indicate a high prevalence of depression among elderly in both groups, people living in CHs are at an increased risk of depression compared to their counterparts. One plausible explanation for the high prevalence rates could be the challenge faced by Pakistan in dealing with the aging population which is estimated to increase to 14.8 percent by 2050 from 6.5 percent in 2013 [42] . The country's health system has inadequate resources [9] and lacks the preparedness to meet the needs of the elderly who are pivotal in the social and familial structure of the society. In the context of Pakistan it is imperative to understand the perspective of the elderly in the familial *OR cross bonds to the effect of residence arrangement (CH versus community) after adjusting only for the corresponding background characteristic; SD = Standard deviation. Information of one respondent from CH is missing "age in years".
and social context. The family has been consistently reported to be a source of strength and security for the elderly in providing them with social, financial and emotional support [43, 44] which is associated with their well-being. Therefore it is not surprising that study participants who were residents of CHs reported higher rates of depression perhaps attributable to their feeling of isolation from their families [45, 46] . The other reason for higher prevalence in the current study could be that most of our study participants were in the age range of 60-75 years (younger elderly) and depression is reported to be more common among younger elderly [47] . Further research is recommended to better understand these associations.
In our logistic regression analysis which adjusted only for social support; residential arrangement was not a significant predictor for the probability of depression among elderly.
Moreover, in the unadjusted model increased social support did have a protective effect against depression. The differential risk between residential arrangements was not significant after adjusting individually for emotional and practical support. Risk of depression was also independently associated with reduced support and lower MMSE score before controlling for the effect of respondent's living arrangement. These findings are consistent with an established association between various sources of support and depression among elderly [5] . Several studies revealed that family support was the most effective factor influencing the sense of depression experienced by residents of CHs [47] [48] [49] [50] .
Although our study due to its limited sample does not allow a conclusive estimate, it does however, contribute to the repertoire of research identifying an increasing urgent need to address the mounting problems related to the well-being of elderly in Pakistan in order to inform policy makers to address the needs of this neglected population. However, we need to bear in mind that neither GDS nor CESD generates a clinical diagnosis; therefore it is imperative to carry out further research to establish a more explicit diagnosis.
Some of the existing evidence shows that depression decreases with age among elderly CH residents [47] while other studies report that there is no significant association between age and depression in CH residents [51] . In the present study there was no significant association between age and likelihood of depression and the positive effect of being resident of CH on the likelihood of depression was not confounded by age, sex, current marital status, death of spouse and educational status. Currently married elderly have reduced risk of being depressed which is also in agreement with previous research [6] .
Our study does not have an equal proportion of female representation in the CH sample therefore, although the findings show that male CH respondents are more likely to be depressed we must interpret the results with caution. Further research must be carried out to explore this association which is in contrast with the previous findings [5] . It is perhaps not surprising that there were very few females in CHs. According to the cultural milieu of Pakistan the sin qua non for elderly is to be looked after by their families in old age. Therefore even under dire circumstances it is less likely for the families to send their female elderly to CHs, and just as improbable for them to leave unpleasant familial circumstances and volunteer for a CH living arrangement. This is in accordance with Pakistan being a patriarchal society where families are less likely to allow women to leave and seek refuge outside of home. It might also be plausible that relatives are more likely to provide support to female elderly as compared to males. This is in contrast to West where more females than males are likely to go to care homes because they marry older men who die earlier [52] . In the current study there was no significant association between depression and death of spouse before adjusting for respondent's residence which is in contrast to the literature suggesting that spousal bereavement is a significant risk factor for late life depression [53] . The possible reason for this could be that the elderly spouse might not be able to provide adequate level of support. Furthermore, in the current study we do not have information about the marital relationships of the respondents. The literature supports that people who are not happy with their relationships are more likely to be depressed as compared to those without partners [54] . The fact that CH respondents with living spouse had a higher chance of depression might be explained in terms of them missing their spouses and feeling that they were better off with their spouses as compared to living alone in CH. In future studies this feeling of abandonment should be explored further.
Before adjusting for residential arrangement having higher score on MMSE was protective against depression and the MMSE score did not confound the positive effect of living in CH on the likelihood of depression as measured by GDS and CESD. This was consistent with literature which indicates higher cognitive impairment as a significant predictor of depression among elderly [55] .
In conclusion our study takes a small step towards establishing and recognizing the prominent role of familial support in later life. The demographic changes and other contributing factors that are challenging the revered position of the elderly in Pakistan resulting in their displacement from home to CHs and its association with their mental health needs to be addressed in research. It is essential to develop indigenously appropriate interventions.
Limitations
One of the limitations of the current study is the crosssectional study design which does not establish the direction of causality. In the current study it would be difficult to make a firm conclusion about whether depressed elderly are more likely to go to CH or being institutionalized leads to depression. The snow ball sampling technique limits the population representation. This technique was used to facilitate access to the elderly who are likely to be cared for at homes in Pakistan and are difficult to access without a local reference. The socio-political situation in Pakistan does not allow unfamiliar person entering the house without any reference and the probability of a male answering the door is higher. The small sample size of the study has a potential effect on generalizability of the results. The use of self-report measures and fewer female participants in CHs contribute to potential bias. In the current study a full logistic regression model adjusting for all risk factors simultaneously on the effect of residential setting was not feasible due to the small sample size and the observed effect might have been an overestimate of the true effect.
Implications
The results of the present study suggest that for effective elderly care arrangements socio-demographic characteristics must be taken into account as these play a significant role in elderly mental health. They highlight the importance of providing consistent social support to facilitate transition from community to CH. Thus this study despite its limitations provides important preliminary evidence for designing health care facilities intended for elderly in Pakistan.
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